Amaç: Starter kültür kullanılmadan üretilen kaşar peynirlerin olgunlaşma süresince kimyasal ve mikrobiyolojik özelliklerinde meydana gelen değişimin araştırılması amaçlanmıştır. 
Introduction
It is estimated that there are more than 4000 types of cheese all over the world, some of which are produced commercially in large amount and some are produced and marketed locally. In Turkey, there are nearly fifty types of cheese and with local production this number increase to a hundred. Kashar cheese is the second most produced cheese type after the white pickled cheese in Turkey (Üçüncü 2005) . Kashar cheese is a solid product obtained from cow, sheep, goat or water buffalo milk or a mixture of them after they are pasteurized by a suitable technique and enriched by some additives if necessary and it has a distinctive flavor, taste, smell and colour and can be consumed after or before ripening process (Anonymous 2006) . Besides, it is described as ripen (old) Kashar cheese and unripe (fresh) Kashar cheese. It is also divided into three types as whole-fat cheese, fat cheese, low-fat cheese according to its fat rate.
Proteolysis, the most complicated process of three main biochemical reactions occurring during the ripening of cheese, is probably the most significant for the flavor and texture development. During ripening, proteinases and peptidases which have a role in the proteolysis come from six main sources. These are coagulators, original enzymes of milk, starter lactic acid bacteria (LAB), non-starter lactic acid bacteria (NSLAB), secondary starters and proteinases and peptidases added into the milk or the curd in order to accelerate ripening (Fox 1989) .
Microorganisms related to the ripening of cheese can be divided into two as starter LAB and secondary microflora. Secondary microflora can be divided mainly as non-starter Lactobacilli, Pediococcus, Enterococcus and Leuconostoc, propionic acid bacteria, moulds and yeasts and bacteria (Beresford and Williams 2004, Fox and McSweeney 2004) .
Non-starter lactic acid bacteria include non-starter Lactobacilli, Leuconostoc, Pedicocci and Enterococci species. Nonstarter Lactobacilli are the microorganisms which form much of the cheese population during the ripening time. NSLAB grow at a temperature of 2-53°C and at optimum 5.5-6.2 pH level and the acid tolerance of NSLAB is very high (Beresford et al 2001) .
When starter LAB is not used, NSLAB population found in the milk demonstrates an increase. Studies conducted to research the role of NSLAB on Cheddar cheese have indicated that an increase in typical flavor growth and improvement and also flavor defects result directly from NSLAB (Lee et al. 1990a , b, Wilkinson et al. 1994 , Fox et al 1998 , Beresford et al 2001 , Banks and Williams 2004 .
NSLAB amount was 101 cfu/g at the beginning, but it reached to 107-108 cfu/g at the end of third month of the ripening period in Cheddar cheese. NSLAB in Cheddar cheese consisted of mesophilic homo and heterofermentative Lactobacillus spices and in addition to this, it was stated that Pediococcus and Leuconostoc species had been found in it (Peterson and Marshall 1990) . Decreasing the ripening temperature of Cheddar cheese has a significant effect on NSLAB growth (Martley and Crow 1993, Shakeel-Ur-Rehmann et al 2000) . When the ripening temperature was decreased to 1°C from 8°C, the amount of non-starter lactobacillus population also decreased 2 log.
NSLAB need an energy source to grow in cheese. Lactose amount in Cheddar cheese is limited, so it was detected that NSLAB consumed all of the lactose in the curd in 8-20 days. Although lactose was finished at the further stages of ripening period, the amount of NSLAB still decreased, which has revealed that lactose was not the only energy source. Other energy sources used by NSLAB were bacterial metabolites such as fat acids, amino acids and peptides appearing during the cheese ripening (Martley and Crow 1993 , Waldron 1997 , Fox et al 1998 . In aseptic environment, flavor development of Cheddar cheese occurred without NSLAB. However, it was observed that the cheese lacked ripen flavor development and an undesirable flavor profile occurred (Crow et al 2001) .
Badem and Uçar Properties of Kashar cheese
Studies on Cheddar cheese have revealed that NSLAB amount in cheese was highly affected in cheese with a cold curd and in ripen cheese. With the cooling of the cheese to 4°C after its pressing and being shaped, the number of NSLAB reached to 10 7 cfu/g in the ripening period. When NSLAB development is not desired, ripening temperature can be increased to 1°C and thus the desired result can be observed. It has been stated that the extent of the relationship between NSLAB development and cheese composition (moisture, salt, pH etc.) hasn't been determined yet (Fox and Cogan 2004) .
In this study, changes occurring in the chemical and microbiological properties of cheese produced without starter culture were searched.
Materials and Methods
Fat rate of the raw cow milk used for cheese production was set as 3.0% and it was heated to 37˚C and enzyme was added. After coagulum processing, press and fermentation stages, 0.1% emulsifying salts, 1.5% salt was added. Kashar cheese was produced through a five-minute melting process at 65˚C in the process tank. After it was waited at room temperature for one day, Kashar cheese was packaged by vacuuming. The cheese which was produced monotype was ripened at 8˚C for 90 days.
In cheese samples, dry matter analysis was conducted with gravimetric method, fat analysis with Gerber method butyrometer (Van Gulik) and salt analysis with Mohr titration. Titration acidity was determined as % lactic acidity (Anonymous 2000). pH levels were tested by Nell pH meter. For TAMB count, PCA (Oxoid); for lactic acid bacteria count, MRS (LabM, Lab93); for Staphylococcus aureus, BPA (bioMerieux); for coliform bacteria group, VRBA (LabM) and for enumeration of yeast and mould, DRBC (Merck) was employed. Table 1 and the changes in the data are represented with graphics in Figure 1 and Figure 2 .
Results

Results of chemical and microbiological analysis are demonstrated in
Cheese samples were ripened at 8˚C for 90 days and analysis was exercised on ripening period. According to results, pH values were found between 5.62-5.76, acidity 0.55-0.83L.a., dry matter 54.93-58.04%, salt 1.22-1.37%, salt in dry matter 2.21-2.45%, fat 23.67-25.33% and fat in dry matter 41.20-45.46%. Mean values of the enumeration of TAMB were determined between 5.17-5.75 log cfu/g, LAB 5.49-6.98 log cfu/g, mould-yeast 3.66-4.88 log cfu/g. Staphylococcus aureus and coliform group microorganisms were also analyzed, but were not detected. In this study, samples were assessed and a significance difference was determined on titratable acidity (P<0.05), but no significance differences were determined on the others.
Discussions
Acidity development in cheese commences with coagulation and filtration and goes on during the ripening period. Acidity in cheese take shapes mostly from nitrogenous substances such as casein and paracasein, and the rest of the acidity Badem and Uçar Properties of Kashar cheese from the acids (lactic acid, formic acid and acetic acid) which originate from lactose and nitrogenous substances fragmented by the microbial activity of LAB and proteolytic bacteria (Şimşek 1995, Akın and Şahan 1998) . NSLAB in cheese may become dominant and its amount can reach to 10 7 -10 8 cfu/g (Fox ve Cogan 2004) . In the research, pH levels in Kashar cheese was measured as between 5.62-5.76 and acidity levels between 0.55-0.83% L.a. It has been stated that this fluctuation at pH levels was caused by acidity and proteolysis occurring after the microbial activity and the formation of buffering molecules originating from the fragmentation of macromolecule proteins (Guinee and Fox 1993) .
According to the results TAMB number was between 4.67-6.25 log cfu/g and the TAMB number in the first day was observed lower than the TAMB number determined by Nizamlıoğlu et al (1996) , Atasever et al (2003) , Çetinkaya and Soyutemiz (2006) , Sert et al. (2007) , Temiz (2010) and Tunç-türk et al. (2010) . Later, the number of TAMB was reached determined by the researchers during the ripening period. It was determined that pH levels measured in the research was related to not using starter culture in the process and the number of microorganism of the raw milk used and these results were also confirmed by Üçüncü (2005) .
NSLAB results potentially from air-born transmission after pasteurization, NSLAB which do not inhibit after heating operations (Jordan and Cogan 1999) or NSLAB resistant to cleaning and disinfection on production equipment (Somers et al 2001) . It is stated that NSLAB number which infects the curd produced by using the milk pasteurized appropriately through modern production technique is <10 3 cfu/g on average in 1 day, but after a 3-month ripening period, NSLAB becomes dominant and reaches to the values of 10 7 -10 8 cfu/g (Fox and Cogan 2004) . Fırat (2006) examined some properties of fresh and old Kashar cheese during ripening period and determined that the number of LAB of cheese produced without starter culture is 6.90 log cfu/g. Keçeli et al (2006) have stated that LAB amount in the two types of Kashar cheese produced from raw milk by traditional techniques are 7.08-7.40 log cfu/g and 5.25-5.76 log cfu/g. Sert et al (2007) produced Kashar cheese from raw milk without using starter culture, in this cheese mesophilic bacteria number was measured as between 3.58-4.57 log cfu/g for 1st day and between 3.58-4.64 log cfu/g for 90th day. According to Poullet et al (1991) and Tornadijo et al (1995) , LAB activity was higher at the beginning of ripening because of the abundance of food, high water content and low acid concentration. Water amount decreases as a result of microbial activity, salt and acidity concentration increases and also LAB number decreases towards the end of the ripening period. In this present research mentioned situation occurred during the ripening period and LAB number decreased in 90th day.
In this research, a significant difference found in terms of titration acidity (P<0.05). As starter culture wasn't used in Kashar cheese production, it was observed that microbiological values were lower when compared to the values found in other studies.
Conclusion
It can be stated that Kashar cheese can be produced without using starter culture. Besides, non-starter lactic acid bacteria transmitted in the obtaining process of milk and from the atmosphere of production place have a positive effect on the ripening period.
